Wheat leaf rust caused by Puccinia triticina, is the most common and widely distributed wheat rust in the world. In order to study the genetic structure of leaf rust population 14 pairs of AFLP and 6 pairs of FAFLP primers evaluated on 86 isolates samples collected in Iran during spring of 2009. Results showed that almost all investigated isolates were genetically different and special pattern of AFLP allele's that confirm high genetic diversity within leaf rust population was observed. Analyses showed, all provinces were classified into three major groups particularly similar clusters were found between then neighboring provinces. Rust spore can follow the migration pattern in short and long distances to neighbor in provinces. Results indicated that the greatest variability was revealed by 97% of genetic differentiation within leaf rust populations and the lesser variation of 3% was observed between the rust populations. These results suggested that each population was not completely identical and high gene flow has occurred among the leaf rust population of different provinces. The highest differentiation and genetic distance among the Iranian leaf rust populations was detected between leaf rust population in Sistan and Baluchistan and highest similarity was observed between in Ardabil provinces. The high pathogenic variability of leaf rust races in Ardabil and Northern Khorasan may be an indication that these two regions are the center of origin of pathogenic arability. Present study shows that leaf rust population in Iran is highly dynamic and variable.
Introduction
Wheat leaf rust caused by Puccinia triticina Eriks (Pt), is the most common and widely distributed wheat rust in the world. Leaf rust damage is less than yellow and stem rust, but level of brown rust damage causes greater annual losses due to its more frequent and widespread occurrence [1] . Despite extensive studies and scientific remarkable success, in reduingce damage in leaf rust in the twentieth century due to changes races still heavy losses to this valuable product is being imported. Damage the disease has been reported from different parts of the world. In 2007, leaf rust in Kansans' winter wheat was decreased by 14% product, which affected production. In susceptible cultivars loss yield was estimated at more than 50% [2] . Wheat leaf rust is present in all wheat growing areas in Iran and a large number of races were found in a recent study of pathogenic variability of Pt population in Iran [3, 4] .
There are so many ways to control the disease, of the genetic resistance a preferred method for reducing damage leaf rust, evaluation of genetic diversity and population structure within species of fungi plant pathology in order to achieve resistance and its management is very essential. Therefore, understanding of the genetic structure of pathogens and identification of pathogenic virulent factors in disease is primarily important. On the other hand ability to produce new races, proliferation and their ability to reproduce rapidly and the epidemic of the important features of the rust, compared with other diseases that cause them to be more important and it is necessary to constantly change pathogen races.
Characteristics of virulent on resistance genes is more important application of, races analysis in the world is still more influential, Because these virulent properties are under strong selection. It is likely that these pheno-typic characteristics provide incorrect estimate of the potential genetic variation of pathogen populations. Variety of molecular markers based on the DNA that in plant pathogens are used for the study population. Using AFLP markers for segregation in the P. triticina has been conducted in different countries. On the other hand uredospores migration to new areas occurred by wind and air currents. In fact the important feature is that rust are travel over the continent and uredospores can spread by wind hundreds kilometers away from the infected plants source. Those factors are important for genetic diversity and occurrence of new virulence to the region. Therfore the investigate relationship pathogen races of in provinces with air flow path was the main objective of this study.
A study on American virulence phenotype and amplified fragment length polymorphism (AFLP) markers were used to examine 42 isolates collected between 1960 and 2004. The data indicated that the contemporary isolates (collected since 2000) were very distinct from older isolates (collected before 2000) based on virulence and AFLP markers, and that the old population prevalent before 2000 may have been replaced by the contemporary population. The old and new populations appear to be genetically distinct and may represent an exotic introduction rather than a mutation in isolates of the old population [5] . Kolmer et al., [6] tested 64 isolates for randomly amplified polymorphic DNA (RAPD). Fifteen different RAPD phenotypes of the fungus were distinguished using 10 polymorphic DNA bands among 64 isolates. However, there were 37 virulence phenotypes of the fungus as determined by 19 near-isogonics differential lines of wheat. RAPD markers have been useful for characterizing variation between regional groups of P. triticina virulence phenotypes but less so for detecting variation between closely related virulence phenotypes within or between regions [7] . A comparison, to study the population genetics of yellow rust in Gansu and Yunnan two China Provinces, with AFLP method was applied. Forty one AFLP genotypes were obtained from 150 isolates. Genotypic diversity in Gansu Province was higher than that in Yunnan Province. A free recombination signature was detected in Gansu Province but not in Yunnan Province [8] .
Effective breeding for disease resistance requires extensive information on the incidence and virulence of endemic pathogens; which is of high importance for rust fungi as they are able to rapidly evolve new virulent races. Knowledge on the diversity of the leaf rust fungus in Iran is limited; and, information on the diversity of P. triticina isolates regularly occurring in Iran is also rare; to study the molecular diversity of Iran P. triticina isolates, amplified fragment length polymorphism (AFLP) markers have been successfully used in mycology and plant pathology for the differentiation of species within genera [9] [10] [11] . Because these markers are not neutral and under selection in contrast to resistance-specific virulence, which is subject to strong host selection are as more accurate tools for genetic structure study [12] [13] [14] . The FAFLP (Fluorescent AFLP) method, a large number of cut pieces of genome replication was labeled then these fragments were separate and distinct parts in a machine sequencer [15] . AFLP and FAFLP markers were used for this study to investigate the genetic variability of leaf rust isolates collected from 14 province of Iran. Our general hypothesis was that genetic similarity within populations of 14 provinces would be considerably higher than between populations. This hypothesis might have been nullified by the existence of isolates of P. triticina. Our objective was, however, to study the general molecular diversity of P. triticina isolates collected from different part of Iran. No study has been done on molecular diversity in leaf rust in Iran before. This study to assess the genetic diversity between and within leaf rust populations in various provinces of the country using the AFLP and FAFLP molecular markers was performed in 2010 at ICARDA. These markers can be easily searched in whole genomes and this was attempts to genetically related fungi based clear geographical distribution of air flows.
Materials and Methods

Leaf Samples Collection, Purified and Amplified Samples Collected
About 100 samples of leaf rust-infected leaves were randomly collected from 14 provinces of Iran in early spring of 2009. The samples were dried in open air and then were kept in a refrigerator at 4˚C. The isolate were gradually regenerated on the susceptible Bolany cultivar and the spores were amplified. The initial proliferation was considered as a spores bulk or mass of the population. From each spores masses 5 to 7 pots were inoculated and from each pots 3 to 5 single pustule were randomly selected and amplified. To ensure purity all single pustules were single pustulated 2 or 3 times. 8 to 10 old seedlings of susceptible Bolany cultivar were used for proliferation. Add 600 µl chloroform/isoamyl (24:1) mix tubes by gentle inversion for 2 minute (100 -120 inversion). 7) Centrifugation for 12 min at 13,000 rpm in 4 temperature transfer aqueous phase to 2 ml eppendorf tubes. 8) Add 100 µl R40 and incubate at 37˚C for 60 minutes. 9) Add 600 µl chloroform/isoamyl (24:1) mix tubes by gentle inversion for 2 minute (100 -120 inversion). 10) Centrifugation for 12 min at 13000 rpm in 4 temperature transfer aqueous phase to 2ml eppendorf tubes. 11) Add 100 µl of 3M sodium acetate PH 4.8. 12) Add 600 µl cold Isopropanol and then mix gently by hands keep it in freezer −20˚C for min. 13) Centrifugation for 12 min at 13,000 rpm in 4 temperature transfer aqueous phase to 2 ml eppendorf tubes. 14) Wash with cold ethanol 75% with 1000 µ. 15) Centrifugation for 12 min at 13,000 rpm in 4 temperature transfer aqueous phase to 2 ml eppendorf tubes. 16) Dry the pellet well on paper towel for 20 minutes. 17) Add 100 µl of TE buffer to resuspend and keep in Freezer.
AFLP
For analysis of genetic diversity, AFLP markers were applied on population samples based on Vos et al., 1995 [17] . Restrictive digestion enzyme and PCR method were used in this method. AFLP protocol was followed as described in CIMMYT applied molecular protocol [18] .
Selective PCR
For use in stage of selective amplification initial replicating stage of the samples were diluted 5 times. In this study, Initially based on the results of previous work related to the rust and in other cases more than 40 pairs combination of leaf rust on four selective sample (SafiAbad Dezful, Mehran, Bayea kola and Ajab sheir) were tested. Then created based on polymorphism 14 pairs combination were selected and evaluated on all samples were analyzed on. All samples were about 100, because of limitations in the gel sample was reduced to 86 ( Table  1 
Evaluation 6 Pairs of FAFLP Primer in ABI Electrophoresis System
To complete study in order to accuracy of the previous results, six pairs primers of AFLP markers labeled with fluorescent dye (FAFLP) were used, then separated the dye-labeled fragments by capillary electrophoresis, this method is currently one of the most suitable methods for fragment analysis in automated ABI Prism 3100/3100-Avant sequencer (construction company, Applied Biosystems). Just one of the primer combinations fluorescent-labeled was used. Primers were labeled by three kinds of fluorescent dye, FAM blue, Ned yellow and green Vic in this study. During the reaction, fluorescent dye is not involved in amplification process and it's only used for peak observation (bands) in the ABI. For this purpose, eight P primers (P10, P11, P14, P15, P16, P19, P32, P40, and P41) which by various fluorescent were labeled and with three M primers (M54, M55, M54), make 24 combinations of primers. Based on experimental results, six primer pairs were selected, this primers including (P11/M54; P11/M55; P10/M54; P10/M55; P14/M54; P19/M55). PCR program for testing the labeled AFLP markers were used exactly similar to conventional PCR in the AFLP that previously described. After the primary amplification, of the three pairs of samples of different combinations with different color fluorescent mix (ABI electrophoresis system due to different fluorescent, three primers in each well will be detected) was diluted in water. From this mixture diluted and uniform, only one micro liter were taken and to new platform are that each well contains 5 μl standard formamide (Hi-Di formamide) was transferred and pipette. Formamide standard (Hi-Di formamide) containing Rox which has no color but red fluorescence and in the system ABI electrophoresis is to produce a red band. Standard formamide is actually contained ladder in the standard formamide itself is Gs 500 Rox size standard and are used as indicators to measure. Standard size 500 is designed to measure the DNA fragments. Gently pellet material was mixed well and PCR 96 platform with the specific PCR (Mat) were covered. In order to denaturing 4 minutes at 95˚C in PCR machine was placed. Plate immediately transferred into ice and was kept on ice until placed in the ABI.
Data Analysis
Statistical Analysis of Data Obtained from
Ordinary AFLP The presence or absences of bands in the range 100 to 800 bp, respectively, were allocated to one and zero. Only bands with high resolution were considered. Simultaneously assessment of phenotypic and genotypic parameters, Correlation analysis of factor analysis and cluster analysis was performed.
Cluster analyses were done Jaccard's similarity coefficient and UPGMA algorithm, UPGMA and Clustering options with the software NTSYS-PC ver. 2.02. and Darwin was performed Bootstrap validation tree branches with 1000 replicates was determined.
View and Analyze the Results of the
Electrophoresis System ABI Automated sequencer system based on capillary electrophoresis works sensors using capillary, samples were prepared and evaluated. Results are analyzed automatically moved to a computer connected to the machine. Information output machine using the 3.5 software genotyper electropherogram was shown.
Electrophoresis machine for analysis of data from ABI, results of electrophoresis on a computer connected to the machine to another computer that was taken with Gene Mapper software transferred. Electrophoregram output sequencer machine using Gene Mapper software were analyzed. In this electrophoregram horizontal and vertical scale determines the size of respectively piece of DNA (bp) and relative fluorescence signal intensity or concentration requirements.
In Gene Mapper software data with definitions such as ladder type markers, dye size and profile obtained from peak PCR amplification of samples obtained from each well was done. The binary data matrix was performed (One as present DNA band or Peak and zero means absence of band or peak). Analyses of molecular variance AMOVA were performed with software Power Marker and calculate the variance components and each of proportion in the total variation was determined. Then data in order to grouping Materials into cluster analysis based on Jaccard similarity coefficients and UPGMA method was performed by software NTSYS2.1.
Results
The results of the genetic relationship between populations of leaf rust of wheat in Iran
Molecular Evaluation
Analysis of Band
Patterns: In review and analyze the band patterns only a couple clear and complete resolution bands were scored. Results from the proliferation of bands Amplified bands from 14 primer combinations on polyacrylamide gel showed that 476 clear bands were produced in total, which the 129 polymorphic bands (Table 2).
Cluster Analysis and Dendrogram Drawing
Data from 14 pair's primers with Jaccard similarity coefficient, cluster analysis was performed with software NTsys (Ver. 2.02) and Darwin based on the UPGMA algorithm in the end results as a dendrogram were summarized. Based on the results of dendrogram in both software, 86 leaf rust isolates to 8 main groups with 30% similarity level was divided. By calculating the correlation coefficient cophentic determined the resulting dendrogram revealed high similarity with the data matrix. Also, separately data from six primer pairs labeled with software NTsys (Ver. 2.02) and Darwin based on UPGMA algorithm cluster analysis was performed. The isolates were grouped with the Jaccard similarity coefficient and was determined and by calculating the correlation coefficient cophentic that the data matrix has a high similarity (r = 0.82) with this dendrogram. Based on results of the data labeled primers the isolates were divided into nine groups.
Often groups in both cluster had overlapping together but more importantly, the provinces that have been identified as important areas of brown rust such as Ardebil, Khuzestan, Mazandaran, and Golestan North Khorasan were present in most groups and Indicates that diversity was found within the province. Both data merged together and again perform cluster analysis, and its Dendrogram was drawn. Eleven groups were formed. Those eleven separate groups were formed in 28% similarity and indicate a large diversity in groups. The results based on molecular data showed that diversity of leaf rust isolates in Iran is very high. The first groups were included 33 isolates where from all the provinces apart of SistanBaluchistan province, there were one or more isolates. The second group was consisted of five isolates from the four provinces of Fars, Sistan and Baluchistan, Khuzestan and Khorasan. The third group included one isolate from the Lorestan and the eleventh group was Moghan isolates from Anchusa. italica in a single group was formed a sister group with other groups again.
AFLP data on polyacrylamide gel and sequencer also showed very high diversity. For a more complete determined genetic relationship between isolates and similarity and better closeness between them and also investigate probability of molecular markers associated with virulent isolates, virulence and virulence data of 86 isolates of leaf rust on 38 genes resistance to leaf rust was analyzed with software NTsys (Ver. 2.02) and Darwin. This analysis was based on UPGMA algorithm but isolates with the simple similarity coefficient were grouped. Dendrogram obtained by calculating the correlation coefficient cophentic was found to the data matrix has a high similarity (r = 0.82). Simple coefficient is used in phenotypic characters (Figure 1) .
Based on the results of the data virulence and a virulence isolates were in thirteen groups. The first group included 16 isolates; the second group included 5 isolates.
Direct and individually correlation from virulent data groups with groups derived from molecular data was not obtained, but all data and analysis indicate that diversity is very high in the samples investigated and confirmed the correlation between neighboring provinces.
More than 65% of isolates were virulent on 17 to 23 genes. One isolate was virulent on 26 genes and one isolate was also virulent just on six genes. This isolates either in terms of the on which genes resistance are virulent and both can be pathogenic on number of resistance genes have been varied. Regarding that which terms of the genes that are pathogenic and on which genes not virulent in 64 races were placed and regarding can be pathogenic to a number resistance genes were classified in 19 groups (Figure 2) .
In this results are not a significant relationship between populations and geographical distribution that one particular group is belongs to one particular region or a province. But there were several different groups in provinces and in large groups are present all provinces, which suggests that the in provinces population diversity is high and from this views are the same population. In fact the provinces were grouped together. This was most closely related to neighboring provinces ( Table 3, Figure 3) .
Diversity and Genetic Distance between Populations
Based on data from the markers labeled in sequencer Table 3 . Number of ineffective genes and Number of isolates.
Number of ineffective genes Number of isolates 1003 the polymorphic alleles are identified, analysis of molecular variance and genetic distance on this data was calculated by the software Power Marker ( Table 4) .
Results of Analysis Molecular of variance showed that the genetic differences within populations are 97% and difference between populations is 3% and very high gene flows between populations exist. Genotypic diversity among the populations studied was different so that the Ardebil population with 81% and Fars population with 50% respectively had the highest and lowest genotypic diversity. Maximum of the genetic distance between populations of leaf rust isolates in Iran's was belonging to Sistan-Baluchistan province, After that Golestan and Kermanshah provinces had the highest genetic distance with the other (Figure 4) . Leaf rust population of Ardebil Isolates was more near with other populations of leaf rust in Iran, which North Khorasan was with the lowest distance. After the North Khorasan Ardebil had the highest similarity with other province. It seems these two areas are centers of leaf rust diversity and distribution in Iran. 
Discussion
The results showed that almost all the studied isolates were genetically different, all studied P. triticina isolates were produced unique AFLP alleles patterns, which the high genetic diversity within population of the leaf rust fungus was described by McDonald and Linde 2002 confirmed [19] . Also this research confirmed results of pathotypes and physiological races of P. triticina in Iran conducted by Dadrezaei et al., 2012 that there was great diversity in Iranian races of leaf rust. Their results showed that among 234 single, 177 different virulence classes (races) were identified [4] . In Canada Kolmer 69 isolates collected, and were evaluated by 10 pair's combination of AFLP. Only 37 distinct phenotypes virulent with Thatcher lines were detected, whereas 69 Molecular phenotypes with assistance 164 AFLP markers were detected [7] . In another study in Morocco form four different farming-ecological areas leaf rust isolates collected and were evaluated with 5 pairs AFLP primer combinations. Analysis of molecular variance of AFLP pattern showed no significant differences among populations. But diversity within population was very high. Patterns of genetic diversity among isolates collected indicate high gene flow and a complex system of reproduction. Leaf rust isolates in Morocco have sexual and asexual production stages and sexual stage is on Anchusa. italica [20] .
Reproductive system and gene flow are important factors that determine their genetic structure. The wheat rusts are heteroecious, and therefore requires a telial/ uredinial host (usually wheat) and an alternative (pycnial/ aecial) host (for leaf rust are) Thalictrum speciosissimum, Isopyrum fumaroides or Anchusa italica to complete the full life cycle. Anchusa and Thalictrum have been reported in Iran, but no study or report on sexuality production in Iran exists. Probably sexuality form leaf rust is prevalent in Iran so probably part of the genetic diversity observed in population of P. triticina may be due to recombination. This study showed that the contrary to Torabi et al. 2001 [21] which declared that genetic diversity of leaf rust in Iran was not very high, genetic diversity leaf rust in Iranian isolates is very high and according to research results in different world. In this study to separation and analysis of the different races of leaf rust, both characteristics of virulent on resistance genes and molecular markers were used. Both results indicate and confirmed very high variation in pathogenicity and genetic diversity in pathogen. Characteristics virulent on resistance genes the importance, more applicable, more useful in races analyses and are still in use, But because virulent properties are under strong selection it is likely provide incorrect estimate the potential genetic variations pathogen populations. But variety of DNA-based mo-lecular markers have been used to study populations of plant pathogens, because these markers that are selectively neutral, highly informative more accurate tool and it is best to use for studying the genetic structure and because analyses are based on allele frequencies, it is vital adequate to make reliable estimates [12] .
Pattern of pathogenicity in the province showed that there are the common races in different province of countries exist. Also on the air streams flowing in spring and at track races in this trace, probably has race connection between the southern regions, South West, West, North West, North and North East of country. This grouping is based on the relationship between pathogenicity and non pathogenicity on 38 Thatcher isolines that had been discussed previously was also confirmed in these results. But the relationship more clearly and precisely by dendrogram was created from the molecular markers. By exact examining dendrogram and its numerous subgroups can be detected three adjacent provinces that were most similar or near together could observe. In better words three similarities can be identified in three domains South West to North West, North West to North East and North-East to the South East, and that most isolates in the adjacent provinces in the dendrogram are located together. When carefully observed to these pathways they are affected by air mass that Iran is fully compatible correspond and way they are affected by the Zagros and Alborz Mountains range. The main air masses during the wheat growing season will affect Iran include Mediterranean air masses that enter the country from the West and North West. Iran is out of the East and most parts of the country will affect its precipitation. The flow direction before entering Iran will pass Lebanon, Syria, Turkey, and Iraq. The second is related to the Sudanese air mass that form Africa, Yemen and Saudi Arabia and crossed over into the Persian Gulf will be entering in Iran. These two air masses have very important role to transferring urediniospores in wheat growing areas. This direction is the same direction that in the 1990s makes transferring of yellow rust spores had virulence on gene Yr 9 . The Yr 9 virulence detected in Ethiopia in 1986 migrated to Yemen in 1991 then to Egypt and West Asia such as Syria and Iran (1991-1992) and reached Indian sub-continent (1996) over a period of 10 years riding on wind currents from west to east. This caused severe crop losses in widely grown cultivars covering more than 20 million hectares. These air masses will cause yellow rust epidemics in the CWANA region and heavy damage to wheat. For example estimated grain losses were in the order of 1.5 million tons in 1993 and one million tons in 1995 [22] . Such new reaces introductions of leaf rust and yellow rust in this area is probable Third air mass affected Iran is Siberian air mass. It is entered from the north of Iran. This air mass past to the countries of the Caucasus, Kazakhstan, Uzbekistan and Turkmenistan across the Caspian Sea and causes the highest rainfall in the north of the country. Existence of the identical races especially in the adjacent provinces along with the existence of air flows on this way reinforced the reason of linking of these provinces through air flows. This relationship was both in grouping based on being virulent or non-virulent on the seedling of wheat leaf rust near isogenic lines and in the abundance of the races. The aggressive isolates in rather similar groups showed the relation between the provinces. Almost most of the provinces were related to each other. This suggests the gene flow and vast and effective transmission of spores through air flows [4] . There are numerous examples of mutations and migration that cause appearance and rise of non-indigenous races form unknown areas. Non-native races durum wheat in the last decade in Europe and North America has been attacked.
In Rabbani Nasab studies genetic similarity of most Iranian wheat yellow rust populations with West and North West yellow rust populations (including the provinces of Elam, Hamadan, Kermanshah and Ardebil) more than 65 percent. He caused the occurrence of gene flow due to genetic similarity population to each other's [23] .
Genetic diversity analysis of yellow rust isolates in Denmark, England, Germany and France use to AFLP showed that great Yellow rust spores immigration are occurrence between Denmark, England, Germany and France [24] . Phenotypic and genotypic results of different studies, including traps nursery and various molecular markers studies showed that leaf rust spores can be exchanged between the America and Mexico and demonstrate transfer of spores moving from America to Mexico and probably from Mexico or the Southwest Pacific to America [1, 2, 25, 26] .
Analysis of molecular variance using the AFLP data indicated that the greatest variability was revealed by 97% of genetic differentiation within leaf rust populations and the lesser variation of 3% was observed between the rust populations. Although the high molecular variability within the rust population may indicate the colonial behavior of leaf rust in distinct provinces, but similarity between rust populations indicates the gene flow. These results suggested that each the investigated populations were not completely identical and high gene flow has occurred among the leaf rust population of different provinces. The highest differentiation and genetic distance among the Iranian leaf rust populations was detected between leaf rust population in Sistan and Baluchistan in South east followed by Golestan and Kermanshah provinces in North and Southwest, respectively. Highest similar virulence pattern of physiological races was observed between the rust population between Ardabil province and other studied provinces followed by the leaf rust population in Northern Khorasan. The maximum number of virulence factor for 31 Lr genes was found for P. t races TKTTN and TFTTN that were collected form Ardabil and North Khorasan, respectively [4] . The high pathogenic variability of leaf rust races in Ardabil and Northern Khorasan may be indication that these two regions are the center of origin of pathogenic ariability and also the source of race distribution to the other regions. Present and befor study [4] shows that leaf rust population in Iran is highly dynamic and variable and is subjected to frequent pathogenic shifts and therefore as long term strategy the wheat breeding programs in Iran need to deploy combination of effective resistance genes such as Lr 9 , Lr 28 , Lr 25 , Lr 19 , Lr 29 , and Lr 2a with non-race specific and adult-plant resistance genes of which Lr 34 , Lr 46 , and Lr 67 are slow rusting leaf rust resistance genes widely used in breeding program worldwide. During this process which may not be achieved in short time, other control measures such as gene deployment, and chemical control might need to be considered as short term strategy.
The consistent results of molecular studies based on phenotypic variation with pathogenicity in a very high genetic diversity in Iranian leaf rust populations seems to Iran is one of the centers of leaf rust diversity in the world. Race diversity in Iran could be because the wheat pathogen evolution probably in Iran is very old, since Iran and its neighbors that are located in the Fertile Crescent that be wheat Origins in the world and adjacent with other regions of the world that wheat have been identified as the primary origins and related to air flow between the these regions, as well as very large population, short cycle generation especially in epidemics conditions that cause widespread epidemics in Iran and primary and alternative hosts are in different regions of Iran probably all of the reasons for the racial diversity in Iran be, so that they may be genetic structure of this fungus is different from other populations in other parts of the world. Oliveira and Samborski believed that the P. triticina centre of origin is the Fertile Crescent region of the Middle East, where the natural range of the primary and alternative hosts overlaps [27] . It is believed that origin of any plant where most of the existing genetic diversity and so plants have evolved with disease.
Conclusion
Based on the results of leaf rust in Iran is very diverse and has very high evolutionary potential, Thus stability of single-gene resistance probably be short. The strategy for breeding for resistance to this disease should be established based on the use of quantitative genes (QTL) with other resistance genes or race-non specific with race specific resistance genes and Cultivars rotation, chemical control and even rotation of use chemical fungicides.
Main strategy to control leaf rust disease in the country should be use of a combination of genetic strategies and fungicides. Effective resistance genes such as Lr 9 46 or Lr 67 could create a more effective and stability resistance. Cultivars which have different gene combinations are replaced and interchange before the appearance of new pathogenicity phenotypes will located, as rotation used in the resistance genes will to stable and also cause long duration of the resistance genes
